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WO 1997-US16594 19970916 
AT, AU, BR, CH, CN, DE, DK, ES, FI, GB, IL, JP, KR, MX, NO, NZ, 
RU, SE, SG, US, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
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AB An app. for the automated synthesis of mol 
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19960916 
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arrays. A jetting 



used 



the 



device is employed along with a reaction chamber to dispense reagents 

in the synthesis onto the substrate. A positioning system moves the 
substrate from the jet to the reaction chamber. A controller controls 

movement of the substrate and the application of the reagents so that the 

synthesis is carried out according to a pre-detd. procedure. The app. 

will synthesize oligodeoxyribonucleotide in an array 

of micron-size spots according to a pattern selected by the 

operator immediately prior to synthesis. 
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AB Devices and method are provided for precise redn. of arrays of 

microspots. A pulse jetting device is employed having a capillary of 
micron dimensions, with a portion of the capillary proximal to the 
jetting orifice circumf erentially surrounded by a piezoelec. transducer. 
By appropriate design of the capillary, orifice and piezoelec. 

transducer, 



droplets can be formed^ui a surface, sepd. by as littl^j^s 80 .mu. 
center-to-center, and^^^/ing at least about a 15 .mu. ^^pring at the 

border. The subject substrate arrays can be used for providing 
miniaturized arrays of reagents, such as nucleic 
* acids, for detecting the presence of homologous sequences in a sample. 
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TI Arrays produced by DNA nanotechnology . 
AU Seeman, Nadrian C. 

CS Department of Chemistry, New York University, New York, NY, 10003, USA 
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DT Journal; Meeting Abstract 
LA English 

AB Nanotechnol. is the science of well-structured materials and their 
components. DNA nanotechnol. employs branched motifs and sticky 
ends to achieve these aims. A central goal of DNA nanotechnol. 
is the self-assembly of periodic matter. We have constructed 
micron-sized 2-dimensional DNA arrays in three 

different motifs. In the first motif, we have used double crossover 

mols . 

decorated with DNA hairpins that protrude from the plane of the 

2-D array and are visible in the AFM. We can change the pattern 

by changing the components, and by modification after assembly. We have 

used triple crossover mols. whose rotation leads to different patterns in 

the AFM. We have generated arrays from parallelograms 

predicated on Holliday junction analogs that contain cavities whose sizes 
can be tuned. We can program aperiodic assemblies to represent the 
results of logical operations. We have performed two cumulative XOR 
operations, with high fidelity. 
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AB Nanotechnol. produces well-structured materials and their components. 
DNA nanotechnol. employs branched motifs and sticky ends to 
achieve these aims. A central goal of DNA nanotechnol. is the 
self-assembly of periodic matter. We have constructed micron 
-sized 2-dimensional DNA arrays in three different 

motifs. In ojie motif, we have used double crossover mols. decorated with 
DNA hairpins that protrude from the plane of the 2-D array 
and are visible in the AFM. We can change the pattern by changing the 
components, and by restriction, ligation or annealing after assembly. 

The 

rotation of triple crossover mols. leads to further patterns in the AFM. 

We have generated arrays from parallelograms predicated on 

Holliday junction analogs that contain tunably sized cavities. We also 

can program aperiodic assemblies to represent the results of logical 

operations. We have performed two cumulative XOR operations, with high 

fidelity. 
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CS Department of Chemistry, UC, Riverside, CA, 92521, USA^^ 
SO Book of Abstracts, 219th ACS National Meeting, San Francisco, CA, March 
26-30, 2000 (2000), ANYL-096 Publisher: American Chemical Society, 
Washington, D. C. 
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DT Conference; Meeting Abstract 
LA English 

AB One of the major barriers that exists for the implementation of on- 
chip devices is the difficulty of creating the micron 

-sized structures in glass or fused silica, which are currently prepd. 
with expensive, specialized nanolithog. and silicon-based etching 
processing. An alternative procedure involves the creation of 
micron-scale molds using simple machining on a wide variety of 
substrates with micron resoln., was previously described for 
manufg. integrated microfluidic elementsl. These molds are then used to 
cast PDMS microfluidic systems for capillary electrophoresis. This 
process has been simplified and makes it possible to design, produce a 
mold, and to fabricate a microfluidic system in polydimethylsiloxane 
(PDMS) in less than 8 h. The performance of microfluidic systems prepd. 
in this way is evaluated by examg. the performance of a capillary 
electrophoresis sepn. of .PHI.X 174 DNA/Hae fragments with 
resoln. comparable to that obtained using a fused silica capillary. 

Ref s . 

1. HPCE 99 Abstr. P492. 
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TI Discrimination of DNA hybridization using chemical force microscopy. 
AU Mazzola L T; Frank C W; Fodor S P; Mosher C; Lartius R; Henderson E 
CS Department of Chemistry, Stanford University, Stanford, California 94305, 
USA. 

SO BIOPHYSICAL JOURNAL, (1999 Jun) 76 (6) 2922-33. 

Journal code: ASS. ISSN: 0006-3495. 
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DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199909 

EW 19990903 

AB Atomic force microscopy (AFM) can be used to probe the mechanics of 
molecular recognition between surfaces. In the application known as 
"chemical force" microscopy (CFM) , a chemically modified AFM tip probes a 
surface through chemical recognition. When modified with a biological 
ligand or receptor, the AFM tip can discriminate between its biological 
binding partner and other molecules on a heterogeneous substrate. The 
strength of the interaction between the modified tip and the substrate is 
governed by the molecular affinity. We have used CFM to probe the 
interactions between short segments of single-strand DNA ( 
oligonucleotides) . First, a latex microparticle was modified with 
the sequence 3 * -CAGTTCTACGATGGCAAGTC and epoxied to a standard AFM 
cantilever. This DNA-modified probe was then used to scan 
substrates containing the complementary sequence 5 ' -GTCAAGATGCTACCGTTCAG. 
These substrates consisted of micron-scale, patterned 
arrays of one or more distinct oligonucleotides. A 

strong friction interaction was measured between the modified tip and 

both 

elements of surface-bound DNA. Complementary 

oligonucleotides exhibited a stronger friction than the 

noncomplementary sequences within the patterned array. The 

friction force correlated with the measured strength of adhesion (rupture 

force) for the tip- and array-bound oligonucleotides. 

This result is consistent with the formation of a greater number of 

hydrogen bonds for the complementary sequence, suggesting that the 
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